BIOCHEMICAL SOCIETY TRANSACTIONS
plasma FFA level from 303 f 14 to 624k 45pmol/l at the end of the 90min infusion and a decrease in muscle LPL from 8.5 kO.6 to 4.2 +0.3pmol of fatty acids/h per g wet wt.
( P < 0.01).
Based on the data collected in these experiments a significant negative correlation was found between muscle LPL and plasma FFA concentration (Fig. I) .
Treadmill exercise of 1 h duration induced increases in both the plasma FFA level (from 450f41 to 707k57 pmoles/l) and muscle LPL (from 8.2 f 0.7 to 11.2 f 1 .Opmol of fatty acids/h per g wet wt., P<0.02). In the dogs pretreated with propranolol or nicotinic acid plasma FFA concentration did not change significantly, whereas the exercise-induced increase in muscle LPL (from 6.3 f 0 . 6 to 13.2 f 1.6pmol of fatty acids/h per g wet wt.) was more pronounced than in the control experiments (P<O.Ol).
The results obtained in the present study support the hypothesis that the level of circulating FFA may influence muscle LPL, since the increased concentration of plasma FFA was accompanied by a decrease in enzyme activity, whereas the low level of plasma FFA was accompanied by an increase. Furthermore, inhibition of FFA mobilization during physical exercise potentiated the exercise-induced enhancement of muscle LPL.
Since the modifications of circulating FFA have been made by administration of the agents that are either agonists or antagonists of b-adrenergic receptors, one cannot exclude a direct effect of these agents on the muscle LPL. However, participation of catecholamines in the control of the muscle LPL is uncertain; moreover a stimulatory rather than an inhibitory effect of catecholamines on the enzyme activity in muscle has been reported (Gorski & Stankiewicz-Choroszucha, 1982) .
One cannot consider the effect of FFA on the muscle LPL as the sole mechanism controlling the enzyme activity. However, this effect may play a physiological role, e.g. during physical exercise.
Our previous study (Koztowski et at., 1979) showed that when exercise is continued for a long time LPL in working muscles increases during the first hour, and then reaches a plateau or even decreases slightly. The latter effects could be attributed to the continuously increasing muscle supply with FFA derived from adipose tissue triglycerides. observed for lipoprotein lipase from rat adipose-tissue acetoneiether-dried powders (Rogers & Hutchinson, 198 I) . Therefore, the present study has looked at the effect of rat H D lipoprotein on rat adipocyte and whole-adiposetissue enzyme, both being measured in fresh aqueous homogenates. Fig. I(a) shows the result of this comparison. Epididymal fat-pads, or adipocytes prepared from the fresh tissue, were homogenized in O.O~~M-NH,/NH,CI buffer, pH 8. I , and lipoprotein lipase was assayed as described by Rogers & Hutchinson (1981) . Both enzyme sources were inhibited by rat H D lipoprotein. At 0.4mg of HD lipoprotein/ml of incubation mixture, the adipocyte enzyme was inhibited by 49%f 3% (three experiments), and 47 and 57% inhibition was recorded with the whole-fresh tissue enzyme. These results for fresh-tissue lipoprotein lipase are very similar in both the pattern and extent of inhibition to those seen for the enzyme from acetoneiether-dried-powder preparations of rat adipose tissue, where 49%+ 5% (three experiments) inhibition by H D lipoprotein was observed. In order to elucidate the mechanism of this inhibition, the effect of H D lipoprotein on the binding of whole-freshadipose-tissue enzyme to Intralipid was studied (Fig. Ih) . After incubation of enzyme and substrate in the presence or absence of H D lipoprotein, the Intralipid with bound enzyme was separated by centrifugation (l8000g, 30min) from the free lipoprotein lipase, and enzyme activity was measured in both fractions. The results show that, in the absence of rat H D lipoprotein, 66% of the total enzyme activity was bound to Intralipid, with only 34% free in the medium. At 0.4mg of H D lipoprotein/ml, 52% of the enzyme activity was bound, and 48% was free. When this experiment was repeated with enzyme from acetone/etherdried powders of rat adipose tissue, similar results were obtained. The activity of bound enzyme decreased from 77% to 46%, and the free enzyme activity increased from 23% to 54%.
Therefore this study has shown that the intracellular lipoprotein lipase of rat adipocytes acts in a similar manner to total-tissue enzyme with respect to inhibition by rat H D lipoprotein of Intralipid hydrolysis. This property is not one acquired after secretion from the cell. It is also concluded that homogenates of fresh tissue are a suitable source of lipoprotein lipase, as there was no difference in behaviour between fresh tissue homogenates and acetone/ether-driedpowder preparations with respect to inhibition by H D lipoprotein. On the mechanism of inhibition by H D lipoprotein, it can be concluded that there is a decrease in binding of enzyme to substrate. Whether this is due to competition between the lipoprotein and substrate for a similar binding site on the enzyme, or whether the lipoprotein affects a substrate-enzyme complex, has not been elucidated. Galton's group have reported extensively on a subset of hypertriglyceridaemic patients whose triacylglycerol-rich lipoproteins are characterized by elevated levels of apo CHIz (Stocks et al., 1979; Holdsworth et al., 1982) . The demonstration, using a radiolabelled substrate competition assay, that these variant lipoproteins may be inefficient substrates for LpL in uitro, supports the concept that the hypertriglyceridaemia of these patients may be caused by the apolipoprotein abnormality. We have studied the hydrolysis of variant and control triacylglycerol-rich lipoproteins by purified bovine LpL after the direct incorporation of tri[9, i O-3H]oleoylglycerol Abbreviations used : apo. apolipoprotc in : LPL, lipoprotein 1 i pase.
into the lipoproteins (Fielding, 1979) . These had been isolated from the plasma of four severely hypertriglyceridaemic patients. Densitometric scanning of analytical isoelectric focusing gels at pH4-6 showed that three of the patients (M.A., D.T., A.B.) displayed a normal distribution of C apolipoproteins (apo CIl/apo CIII, 0 . 3 5 i O . O 5 s .~. ; apoCIII,/apo CIII,, 0.43+0.28s.~.). The fourth patient (H.S.) possessed normal amounts of apo CII but displayed the variant CIII apolipoprotein pattern (apo CII/apoCIII,0.3; apoCIIIz/apo CIII,, 1.2). Sizeanalysisof the lipoproteins after negative staining electron microscopy showed a mean particle diameter of 50.3nmk9.9 S.D. for the three controls vs 52.5 f 24.3 S.D. (not significant) for the patients' lipoproteins.
The incubation mixture contained 3% fatty acid-free bovine serum albumin, 0.1 M-Tris/HCI, pH 8.0, purified bovine milk LpL (0.3pg) and various amounts of the tritium-labelled triacylglycerol-rich lipoproteins to a final volume of 0.25ml (Matsuoka et al., 1981) . After incubation for 30min at 37"C, free fatty acids were extracted using the Belfrage-Vaughan partition system and the radioactivity was determined by liquid scintillation counting (Belfrage 8i Vaughan, 1969) .
